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In the cation of the title compound, [Pd(C 26 H lg N0 3 P)- 
(C 26 H 24 P 2 )]CF 3 O 3 SCH 2 Cl 2 0.5C 6 H 14 , the Pd n atom has a 
slightly tetrahedrally distorted square -planar coordination 
geometry. The PdC 3 P and PdC 2 P 2 five-membered metalla- 
cycles adopt envelope and twist conformations, respectively. 
In the crystal, intermolecular C— H- ■ O hydrogen bonds link 
cations and anions into a three-dimensional network. The 
dichloromethane solvent molecule is disordered over three 
orientations with a site-occupancy ratio of 0.5/0.3/0.2. The «- 
hexane solvent molecule has a crystallographically imposed 
centre of symmetry. 

Related literature 

For the synthesis and applications as catalysts of cyclo- 
palladated metal complexes, see: Rietling etal. (2002); Aguilar 
et al. (2008); Dupont et al. (2001); Chen et al. (2009). For ortho- 
palladated a-ketophosphorus ylides complexes reported by 
our group, see: Karami et al. (2010); Karami, Rizzoli & Salah 
(2011); Karami, Rizzoli & Borzooie (2011). For related 
structures, see: Falvello et al. (1998, 1999); Shao et al. (1982). 
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Experimental 

Crystal data 

[Pd(C 25 H 19 N0 3 P)(C 26 H 24 P 2 )]- 

CF 3 O3SCH 2 Cl 2 -0.5C 6 H 14 
M r = 1206.27 
Monoclinic, Pl^/n 
a = 12.4063 (7) A 
b = 14.2445 (8) A 
c = 31.3633 (17) A 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T^ = 0.872, T max = 0.955 

Refinement 

R[F 2 > 2a(F 2 )] = 0.029 
wR(F 2 ) = 0.076 
S = 1.04 

10529 reflections 
691 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



P = 91.6675 (9)° 
V = 5540.2 (5) A 3 
Z = 4 

Mo Ka radiation 
\i = 0.62 mm -1 
T = 294 K 

0.19 x 0.16 x 0.10 mm 



62924 measured reflections 
10529 independent reflections 
8106 reflections with / > 2a(I) 
R iM = 0.036 



14 restraints 

H-atom parameters constrained 
Aft,„ = 0.37 e A~ 3 
Apmh>= -0.38 e A~ 3 
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D-H 


H-A 


D-A 


D-H-A 


C19-H19-01 1 


0.93 


2.54 


3.284 (3) 


138 


C30-H30- ■ 06" 


0.93 


2.55 


3.372 (4) 


148 


C39-H39B- ■ 06'" 


0.97 


2.59 


3.309 (4) 


131 


Symmetry codes: (i) — x 


+ 1, -y, -z; (ii) 


v, y — \,z\ (iii) 


-x + ly-l 


—z + 1. 



Data collection: APEX2 (Bruker, 2008); cell refinement: APEX2; 
data reduction: SAINT (Bruker, 2008); program(s) used to solve 
structure: SIR97 (Altomare et al., 1999); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 1997) and SCHAKAL97 (Keller, 
1997); software used to prepare material for publication: SHEEXE97 
and PARST95 (Nardelli, 1995). 

Financial support from the Universita degli Studi di Parma 
is gratefully acknowledged. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZJ2004). 



References 

Aguilar, D., Aragues, M. A., Bielsa, R., Serrano, E., Soler, T., Navarro, R. & 

Urriolabeitia, E. P. (2008). J. Organomet. Chem. 693, 417-424. 
Altomare, A., Burla, M. C, Camalli, M., Cascarano, G. L., Giacovazzo, C, 

Guagliardi, A., Moliterni, A. G. G, Polidori, G. & Spagna, R. (1999). /. 

Appl. Cryst. 32, 115-119. 
Bruker (2008). APEX2, SAINT and SADABS. Bruker AXS Inc., Madison, 

Wisconsin, USA. 

Chen, X., Engle, K. M„ Wang, D.-H. & Yu, J.-Q. (2009). Angew. Chem. Int. Ed. 
48, 5094-5115. 

Dupont, J., Pfeffer, M. & Spencer, J. (2001). Eur. J. Inorg. Chem. pp. 1917- 
1927. 

Falvello, L. R., Fernandez, S., Navarro, R., Rueda, A. & Urriolabeitia, E. P. 

(1998). Organometallics, 17, 5887-5900. 
Falvello, L. R., Fernandez, S., Navarro, R. & Urriolabeitia, E. P. (1999). Inorg. 

Chem. 38, 2455-2463. 
Farrugia, L. J. (1997). /. Appl. Cryst. 30, 565. 



m416 Rizzoli et a/. 



doitlO.11 07/S1 60053681 1 008075 



Acta Cryst. (2011). E67, m416-m417 



metal-organic compounds 



Karami, K., Biiyukgiingor, O. & Dalvand, H. (2010). Transition Met. Chem. 35, 
621-626. 

Karami, K., Rizzoli, C. & Borzooie, F. (2011). Polyhedron, 30, 778-784. 
Karami, K., Rizzoli, C. & Salah, M. M. (2011). /. Organomet. Chem. 696, 940- 
945. 

Keller, E. (1997). SCHAKAL97. University of Freiburg, Germany. 



Nardelli, M. (1995). /. Appl. Cryst. 28, 659. 

Rietling, V., Sirlin, C. & Pfeffer, M. (2002). Chem. Rev. 102, 1731-1770. 
Shao, M., Jin, X., Tang, Y., Huang, Q. & Huang, Y. (1982). Tetrahedron Lett. 

23, 5343-5346. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 



Acta Cryst. (2011). E67, m416-m417 



Rizzoli eta/. • [Pd(C 26 H, 9 NO 3 P)(C 26 H 24 P 2 )lCF 3 O 3 S-CH 2 CI 2 -0.5C f) H 14 ITl41 7 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, m416-m417 [ doi:10.1107/S1600536811008075 ] 
[l,2-Bis(diphenylphosphanyl)ethane-/c 2 J P^"]{2-[(4- 

nitrobenzoylmethyl)diphenylphosphanyl]phenyl-A^C,C'}palladium(II) trifluoromethanesulfonate- 
dichloromethane-n-hexane (1/1/0.5) 

C. Rizzoli, K. Karami and F. Borzooie 
Comment 

The synthesis and characterization of cyclopalladated metal complexes (Rietling et ah, 2002) has attracted considerable 
attention due to their potential applications in organic synthesis and homogenous catalysis (Aguilar et ah, 2008; Dupont et 
al., 2001; Chen et al, 2009). As a continuation of our ongoing project devoted to the development of new catalysts based on 
ort/io-palladated a-ketophosphorus ylides complexes (Karami et ah, 2010; Karami, Rizzoli & Salah, 2011; Karami, Rizzoli 
& Borzooie, 201 1), we report herein the synthesis and crystal structure of the title compound. 

The asymmetric unit of the title compound (Fig. 1) consists of one mononuclear complex cation, one trifluoromethanes- 
ulfonate anion, one disordered dichloromethane molecule and half an «-hexane lying on a centre of symmetry. In the cation 
(Fig. 2), the palladium(II) atom displays a slightly but not negligibly tetrahedrally distorted square planar coordination geo- 
metry, with atoms P2, P3, CI and C9 displaced from the mean plane through the P2C2 core by -0.0061 (6), 0.0055 (6), 
-0.070 (2) and 0.069 (2) A, respectively. The distortion from the regular square planar geometry is also indicated by the 
values of the cis and trans angles subtended at the metal, which range from 83.17 (8) to 100.49 (5)°, and from 175.31 (5) to 
175.68 (5)°, respectively. The Pd-C bond lengths involving the aromatic and ylidic carbon atoms (Pdl-C9 = 2.0783 (19) 
A; Pd-Cl = 2.1711 (19) A) are in agreement with those observed in related cyclopalladated complexes (Falvello et ah, 
1998; Falvello et ah, 1999; Karami et ah, 2010; Karami, Rizzoli & Salah, 2011; Karami, Rizzoli & Borzooie, 2011). The 
Pl-Cl bond length (1.768 (2) A) is significantly longer than that observed in the related free ylide (1.711 A) of formula 
PPh 3 C(H)COPh (Shao et ah, 1982). The Pdl-Pl separation is 3.0241 (9) A. The PdC 3 P five-membered metallacycle (Pdl/ 
C9/C14/P1/C1) assumes an envelope conformation, with atom CI displaced by 1.006 (2) A from the mean planes of the 
remaining four atoms, whereas the PdC2P2 metallacycle (Pdl/P2/C39/C40/P3) adopts a twist conformation with the local 
twofold axis passing through the C39-C40 bond and the Pd atom. In the crystal structure (Fig. 3), cations and anions are 
linked into a three-dimensional network by intermolecular C — H—O hydrogen bonds (Table 1). 

Experimental 

The title compound was obtained according to the procedure recently reported elsewhere (Karami, Rizzoli & Borzooie, 
2011). Crystals suitable for X-ray analysis were obtained by slow evaporation of a dichloromethane/«-hexane (1:1 v/v) 
solution at room temperature. 

Refinement 

All H atoms were placed in calculated positions and refined using a riding model, with C-H = 0.93-0.98 A, and with (7i S0 (H) 
= 1.2 C/ e q(C) or 1.5 C/ e q(C) for methyl H atoms. The dichloromethane solvent molecule was found to be disordered over 
three orientations (called^, B, and C) with site-occupancy factors of 1/2, 0.3 and 1/5, respectively. During the refinement, 
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the C-Cl and Cl - Cl distances were constrained to 1.75 (1) and 2.75 (2) A, respectively, and only the major component of 
disorder was refined anisotropically. The «-hexane molecule, which has crystallographically imposed centre of symmetry, 
showed rather high displacement ellipsoids, suggesting the presence of disorder. Attempts to model the molecule in terms 
of disordered contributors were unsuccessful, however. The molecule was therefore anisotropically refined by constraining 
the C-C bond lengths to 1.54 (1) A, and the 1-3 C-C separations to 2.52 (2) A. 



Figures 



V 



4t> 



$>e*rs '?>i*^ 




i i . • 1. The asymmetric unit of the title compound, with displacement ellipsoids drawn at the 
30% probability level. Only the major component of the disordered dichloromethane mo- 
lecule is shown. Symmetry code: (i) -x, 1 -y, -z. 



Fig. 2. The cation of the title compound, showing the labelling scheme adopted. Displacement 
ellipsoids are drawn at the 30% probability level. Hydrogen atoms are omitted for clarity. 



Fig. 3. Crystal packing of the title compound approximately viewed along the a axis. Only the 
major component of the disordered dichloromethane molecule is shown. Hydrogen atoms not 
involved in intermolecular C — H-0 hydrogen bonds (dashed lines) are omitted for clarity. 
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[1,2-Bis(diphenylphosphanyl)ethane-K P,P']{2-[(4- nitrobenzoylmethyl)diphenylphosphanyl]phenyl- 
k C,C l }palladium(ll) trifluoromethanesulfonate-dichloromethane-n-hexane (1/1/0.5) 

Crystal data 

[Pd(C26Hi9NO3P)(C26H24P2)]CF3O3S-CH 2 Cl2-0.5C6Hi(f)00) = 2468 

M r = 1206.27 D x = 1 .446 Mg nT 3 

Monoclinic, P2i/n Mo Ka radiation, X = 0.71073 A 

Hall symbol: -P 2yn Cell parameters from 1226 reflections 

a = 12.4063 (7) A 9 = 6.3-23.4° 

b = 14.2445 (8) A H = 0.62 mm" 1 

c = 31.3633 (17) A 7=294 K 

(3 = 91.6675 (9)° Irregular block, yellow 

V= 5540.2 (5) A 3 0.19x0.16x0.10 mm 

Z=4 
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Data collection 



Broker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
r min = 0.872, r max = 0.955 
62924 measured reflections 



10529 independent reflections 

8106 reflections with / > 2o(7) 
R int = 0.036 

^max — 25.7 , 0 m i n — 1 .6 

fc = -15->15 

* = -17->17 
/= -38^38 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.029 
wR(F 2 ) = 0.076 
S= 1.04 

10529 reflections 
691 parameters 
14 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F„ 2 ) + (0.038P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max = 0.001 



= 0.37e 



[-3 



Ap m i„ = -0.38 e A 



-3 



Special details 

Refinement. Refinement of F against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Pdl 


0.756229 (11) 


0.147230 (10) 


0.131977 (5) 


0.03814 (6) 


SI 


0.90642 (7) 


0.50943 (6) 


0.15555 (3) 


0.0883 (2) 


PI 


0.81951 (4) 


0.14269 (4) 


0.039724 (17) 


0.04289 (13) 


P3 


0.57524 (4) 


0.14972 (4) 


0.152637 (18) 


0.04526 (13) 


P2 


0.78566 (4) 


0.07474 (4) 


0.196011 (17) 


0.04514 (14) 


Ol 


0.57447 (13) 


0.19304(12) 


0.03587 (6) 


0.0709 (5) 


02 


0.5578 (3) 


0.68752 (18) 


0.07768 (10) 


0.1340 (10) 


03 


0.4015 (3) 


0.6445 (2) 


0.06026 (13) 


0.1685 (14) 


04 


0.8765 (2) 


0.57210 (17) 


0.12237 (9) 


0.1226 (8) 


05 


0.82523 (18) 


0.44856 (18) 


0.17003 (8) 


0.1183 (8) 


06 


0.9700 (3) 


0.5548 (2) 


0.18984(9) 


0.1499(11) 
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0.264 (11) 
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-0.084 (8) 


-0.020 (6) 


0.001 (8) 



Geometric parameters (A, °) 



Pdl — C9 


2.0783 (19) 


C27 — C28 


1.384 (3) 


Pdl — ci 


2.1711 (19) 


C28 — C29 


1 .378 (4) 


Pdl — P2 


2.2783 (6) 


C28 — H28 


0.9300 


Pdl — P3 


2.3554(6) 


C29 — C30 


1.351 (4) 


SI — 04 


1.413 (2) 


C29 — H29 


0.9300 


SI— 05 


1.414 (2) 


C30 — C31 


1.348 (5) 


SI — 06 


1.466 (3) 


C30 — H30 


0.9300 


SI — C53 


1 777 (4) 


C31 — C32 


1.389 (4) 


PI — CI 


1.768 (2) 


C31 — H31 


0.9300 


PI — C14 


1.783 (2) 


C32 — H32 


0.9300 


PI — C21 


1.797 (2) 


C33 — C38 


1 379 (3) 


PI — C15 


1.800 (2) 


C33 — C34 


1 .402 (3) 


P3 — C41 


1.818 (2) 


C34 — C35 


1.367 (4) 


P3 — C47 


1.819 (2) 


C34 — H34 


0.9300 


P3_C40 


1.834 (2) 


C35— C36 


1.356 (4) 


P2 — C33 


1.814 (2) 


C35 — H35 


0.9300 


P2 — C27 


1.817 (2) 


C36 — C37 


1.352 (4) 


P2 — C39 


1.834 (2) 


C36 — H36 


0.9300 


Ol— C2 


1.218 (2) 


C37— C38 


1.378 (3) 


02 — Nl 


1.182 (4) 


C37 — H37 


0.9300 


03 — Nl 


1.159 (4) 


C38 — H38 


0.9300 


Fl — C53 


1.346 (4) 


C39 — C40 


1.517 (3) 


F2— C53 


1.332 (4) 


C39— H39A 
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F3— C53 


1.324 (4) 


C39— H39B 
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Nl— C6 


1.512(4) 


C40— H40A 
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CI— C2 


1.471 (3) 


C40— H40B 


0.9700 
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C41— C46 


1.378 (3) 


C2— C3 


1.504 (3) 


C41— C42 


1.381 (3) 


C3— C4 


1.383 (3) 


C42— C43 


1.397 (4) 


C3— C8 


1.397 (3) 


C42— H42 


0.9300 


C4— C5 


1.392 (3) 


C43— C44 
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C4— H4 


0.9300 


C43— H43 
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C5— C6 


1.334 (4) 


C44 C45 
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C5— H5 
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1.361 (4) 
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C7— C8 
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0.9300 


C8— H8 
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C31— C32— H32 


120.3 


C38— C33— C34 


118.5 (2) 



C38— C33— P2 120.54(17) 
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C25— C26— H26 120.3 H56A— C56— H56B 107.9 

C32— C27— C28 118.8(2) C57'— C57— C56 123.4 (9) 

C32— C27— P2 123.8(2) C57 1 — C57— H57A 106.5 

C28— C27— P2 117.34(19) C56— C57— H57A 106.5 

C29— C28— C27 120.4 (3) 057*— C57— H57B 106.5 

C29— C28— H28 119.8 C56— C57— H57B 106.5 

C27— C28— H28 119.8 H57A— C57— H57B 106.5 
Symmetry codes: (i) -x, -y+l, -z. 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

C19— H19-01" 0.93 2.54 3.284 (3) 138 

C30— H30-O6 iU 0.93 2.55 3.372 (4) 148 

C39— H39B-06 iv 0.97 2.59 3.309 (4) 131 
Symmetry codes: (ii) -x+l, -y, -z; (iii) x,y-\, z; (iv) -x+3/2, y-\ll, -z+1/2. 
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